Association for Information Systems

AIS Electronic Library (AISeL)
AMCIS 1998 Proceedings

Americas Conference on Information Systems
(AMCIS)

December 1998

Method Engineering for Web Information Systems
Development: Challenges and Issues
Keng Siau
University of Nebraska-Lincoln

Follow this and additional works at: http://aisel.aisnet.org/amcis1998
Recommended Citation
Siau, Keng, "Method Engineering for Web Information Systems Development: Challenges and Issues" (1998). AMCIS 1998
Proceedings. 346.
http://aisel.aisnet.org/amcis1998/346

This material is brought to you by the Americas Conference on Information Systems (AMCIS) at AIS Electronic Library (AISeL). It has been accepted
for inclusion in AMCIS 1998 Proceedings by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact
elibrary@aisnet.org.

Method Engineering for Web Information Systems Development:
Challenges and Issues
Keng Siau
Department of Management
University of Nebraska-Lincoln
Abstract
Despite the rapid advancement of technology in the last few decades, accurate, on-time, and on-budget
completion of information systems development projects is still a vision rather than a reality. The software
crisis is still very much alive almost forty years after it was first defined. The sudden popularity of Internet
and electronic commerce pose a new challenge to the software engineering community. With the increasing
importance of electronic commerce and $3 billion in sales expected to take place over cyberspace by the year
2000, organizations will be competing to design and develop web-based applications. However, existing
information modeling methods might not be suitable for supporting such activities. This paper looks at some
of the challenges and issues involved in engineering methods for analysis and design of web-based information
systems. The paper then proposes the use of a popular model in human-computer interaction, GOMS, as one
of the potential tools in designing web-based applications.

Introduction
Even though research in systems analysis and design has been going on for about 40 years, successful software development
is still an art rather than a science. In the 1980s, Jones (1986) observed that a typical project is one year late and 100% over
budget. Yourdon (1989) reported application backlogs of four to seven years or more. The maintenance phase typically
consumes up to 70% of programming effort, and it is errors, not enhancements, that account for 40% of maintenance (Rush,
1985). Page-Jones (1988) wrote: "It looks as if traditionally we spend about half our time making mistakes and the other half
of our time fixing them."
We are, however, no better of in the dwindling years of 21 st century. The IBM’s Consulting Group (Gibbs 1994) released
the results of a survey of 24 leading companies that had developed large-scale distributed systems. The numbers were unsettling:
55% of the projects cost more than budgeted, 68% overran their schedules, and 88% had to be substantially redesigned. One
high-profile failure is the $193 million Denver Airport baggage-handling system, responsible for delaying the opening of the
airport for 18 months at a cost of over $1 million a day. The Standish Group research (Standish Group Report, 1995) predicted
that a staggering 31.1% of projects will be canceled before they ever get completed and 52.7% of projects will cost 189% of their
original estimates.
The latest challenge to the software engineering committee is web-based information systems development. Propel by the
popularity of Internet and electronic commerce, analyzing and designing web-based systems will soon become the norm and
a new breed of information modeling methods is needed for this purpose. Engineering information modeling methods to support
web-based applications is expected to be one of the main areas of research in 1-2 years time when companies and organizations
move from designing web pages to developing web-based applications, and from developing intranet (i.e., intra-organization
web-based systems) to developing extranet (i.e., inter-organizations web-based systems).

Information Modeling and Method Engineering
Information modeling is concerned with the construction of computer-based, symbolic models that capture the meaning of
information and organize it in ways that make it understandable and useful to people (Mylopoulos 1997). It involves
investigating the requirements of the users and organizations, and building an accurate and correct requirement specification for
the purpose of understanding and communicating information systems design and development processes between the various
parties. Information modeling is to information systems engineers what architectural drawing is to architects. It is an
indispensable component of information systems development.
To perform information modeling, information modeling methods are required. Some of the popular methods include the
flow chart, data flow diagram, entity-relationship approach, object-oriented approach, Jackson’s method, NIAM, and many
others. The science of analyzing and designing information modeling methods is known as method engineering. Formally,
method engineering is defined as the science of analyzing, designing, and developing information modeling methods.
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Challenges and Issues in Engineering Methods for Web-based Systems Development
Although there are numerous information modeling methods available, existing methods are not designed to support the
interactive, dynamic, hypertext, and multimedia nature of web-based applications. Three of the main challenges and issues in
engineering methods for web-based systems development are discussed below.

User Interface
Most of the existing methods are engineered to support transactions processing systems that will have little or no contact
with end-users. In modeling these systems, user interface issues are usually not considered during the conceptual design process.
Web-based information systems, however, are totally different. More often than not, end-users will come into direct contact
with the systems. Intermediaries and data entry personnel will be kept to a minimum. For such systems, user interface should
not be an after-thought. Rather, it should be one of the main design considerations. For example, how one screen will lead to
another screen and what are the hyperlinks involved in a particular screen. For the millions of end-users that come into contact
with the web site, the interface is the system. The interface of transactions processing systems is usually simple and functionoriented. In contrast, the web interface must be “cool, hip, and a killer.” The use of graphics, sound, and animation is almost
a “must” for web site design. Designing something that is functional is no longer good enough – it must also be attractive and
eye-catching.

Security
Security is another issue that has to be modeled and look into from day one. It is no longer an issue that can be taken for
granted as network security is the most often cited concern about Internet and electronic commerce. It is not something that can
be considered at the end after the system is functioning. Any companies looking to venture into the cyberspace will be asking
questions about network security. If we cannot conceptually model network security using information modeling methods, it
is hard to convince the management that the proposed web information system is saved from hackers and cyber-attack. The use
of hyperlinks adds another layer of complexity to the whole concept of security.

Maintenance
The user interface for traditional systems is stable – if it is not broken, don’t fix it. For web systems, the interface needs
to be continuously improved and enhanced. This is especially true for commercial web sites where this is a need to attract new
comers and retain old customers. This presents new challenges to the maintenance staff – how to keep the conceptual models
up-to-date with the continuously changing physical design.

Method Engineering for Web-based Systems Development: An Ongoing Project
A project is currently underway to design and develop a method that will cater to the needs of web applications. For the
user interface portion, we are looking into the possibility of using GOMS approach. GOMS is a model to analyze knowledge
of how to do a task in terms of Goals, Operators, Methods, and Selection rules. It is one of the most popular theoretical concept
in the field of human-computer interaction.
Card, Moran, and Newell (1983) introduced the GOMS model in the seminal book, The Psychology of Human-Computer
Interaction. They suggested that, when designing user interfaces, it is helpful to analyze operations on how to perform a task
in terms of four components: a set of Goals, a set of Operators, a set of Methods for achieving the goals, and a set of Selection
rules for choosing among competing methods for a goal.

Goals
Goals are what the end-users want to accomplish through the interface. It is a symbolic structure that defines a state to be
achieved, and determines a set of possible methods by which it may be accomplished.

Operators
Operators are elementary perceptual, motor, or cognitive acts, whose execution is necessary to change any aspect of the enduser’s mental state or to affect the task environment. In general, operators embody a mixture of basic psychological mechanisms
and learned organized behavior. The finer the grain of analysis, the more the operators reflect basic psychological mechanisms.
The coarser the grain of analysis, the more the operators reflect the specifics of the task environment (Card, Moran & Newell
1983).

Methods
Methods are well-learned sequences of subgoals and operators that can be used to accomplish a task. The description of
a method is cast in a GOMS framework as a conditional sequence of goals and operators, with conditional tests on the content
of the end-user’s immediate memory and on the state of the task environment.
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Selection Rules
When a goal is attempted, there may be more than one approaches available to the end-user to accomplish the goal. In the
GOMS framework, method selection is handled by a set of selection rules. Each selection rule is of the form “if such-and-such
is true in the current task situation, then use approach M.” Typically such rules are based on the specific properties of the task
instance. Selection rules can arise through an end-user’s personal experience with the system’s interface or from explicit training.

Applying GOMS to Solicit Requirements
Using the GOMS approach and with prototyping, we hope to solicit the requirements of end-users regarding the interface
of the web-system. This can be done in two ways. Firstly, we can show the prototype to the end-users and ask the end-users
to analyze the interface using GOMS. Alternatively, we can use the thinking-aloud technique (Ericsson & Simon 1993) to
capture the end-users interaction with the prototype system. The protocol can then be analyzed using GOMS framework.

Current Status of the Research
The next part of the project is to evaluate the plausibility of using GOMS to gather web-system’s interface requirements
from end-users. We are still in the process of looking for a good technique to model the security features of web-based
information systems. Eventually, we wish to propose a cohesive method that can conceptually model the interactive, dynamic,
hypertext, and hypermedia nature of web-based applications.
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